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Box No, I Basis of the report 



1 . With regard to the language, this report is based on — 

El the international application in the language in which it was filed 

□ a translation of the international application into , which is the lanquaae 
of a translation furnished for the purposes of: 

□ international search (under Rules 12.3(a) and 23.1(b)) 

□ publication of the international application (under Rule 12.4(a)) 

□ international preliminary examination (under Rules 55.2(a) and/or 55.3(a)) 

2. With regard to the elements* of the international application, this report is based on (replacement *h*>t« m^w, 
r~nL b ~" toP™^***!* ™ eM »9 Office In response to an Invitation under An?^^ 

report as "originally filed" and are not annexed to this report): rererrea to in this 



Description, Pages 

1-3, 5-17 
4, 4a 

Claims, Numbers 

9-12, 13(part) 
1-8, 13(part) 

Drawings, Sheets 

1/5-5/5 



as originally filed 

received on 27.12.2005 with letter of 21 .12.2005 



as originally filed 

received on 27. 1 2.2005 with letter of 2 1 . 1 2.2005 



as originally filed 



□ 



3. □ 



a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 



The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annpyprt to thio p • , • ■ , 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/Figs 

□ the sequence listing (specify): 

□ any tabie(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. '< 
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Box No. V Reasoned statement under Article 35f2) with reaard to nnwoitw — I : — ~. 

applicability; cit ations and explanations supporting sSsf^m^nt"^'^ ' nVe " t,Ve Step ° r '" du ^ial 



1. Statement 



Novelty (N) 


Yes: 


Claims 


6 




No: 


Claims 


1-5,7-13 


Inventive step (IS) 


Yes: 


Claims 


6 




No: 


Claims 


1-5,7-13 


Industrial applicability (IA) 


Yes: 


Claims 


1-13 




No: 


Claims 
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Re Item V. 

1 . Reference is made to the following document: 
D1 : US-A-2043084 

D2: US-A-6096280 
D3: US-A-5876677 
D4: WO-A-03082455 
D5: US-A-2724641 
D6: US-A-3891743 

2. The present application does not satisfy the criterion set forth in Article 33(2) PCT 
because the subject-matter of claims 1-5 and 7-13 is not new in respect of prior art 
as defined in the regulations (Rule 64(1 )-(3) PCT). 

Document D1 discloses the reaction between hydrogen sulfide and sulfur dioxide into 
elemental sulfur whereby the reaction is performed in an aqueous solution. Accordinq 
to page 1 , lines 40-45 the sulfur dioxide is obtained by burning a portion of the 
hydrogen sulfide containing gases. The process of independent process claim 1 is 
regarded to lack novelty. 

D2 teaches a similar process and thus is a novelty destroying document for this claim 
too. 

The features of dependent claims 2-5 and 7-13 represent measures known from D1 
or D2 or are known to the skilled person. 

With regard to the argumentation put forward in the applicants letter of reply to the 
Written Opinion as produced by the International Preliminary Examination Authority it 
is noticed that claim 1 of the application under consideration does not specify that the 
hydrogen sulfide is fed to the oxidation step as a mhrtum u/ith natumLgas and that 
from claim 2 it is to be understood that pure hydrogen sulfide is used as feed gas 
(•recovered from') and that an amine-absorption process is applied in order to 
eliminated natural gas, so the feed does not contain any natural gas anymore This is 
identical to the teachings of D1 and D2. 

In D2 (column 7, lines 9-16) it is pointed out that hydrocarbons may be present in the 
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feed gas (18) and which are not a disadvantage. Consequently this teaching is 
resulting in a novelty objection for the subject-matter of claim 5 too. 
It appears that the process whereby the oxidation step as defined in claim 5 and 
takes place in the presence of a catalyst as defined in claim 6 is not disclosed in the 
available prior art and meets the requirements for inventive step. 

The present application does not satisfy the criterion set forth in Article 33(3) PCT 
because the subject-matter of claim 10 does not involve an inventive step (Rule 
65(1 )(2) PCT). H ^ 
The process of claim 10 differs from that disclosed by D1 and D2 in that the 
suspension obtained by the oxidation is treated by ultrasound. The ultrasonic 
treatment of sulfur suspensions is known from D3. The application of this treatment to 
the processes of D1 or D2 for the same purpose (stabilization of the suspension) is 
without inventive skill. 

As is set out by D3 (see column 3) the ultrasound causes cavitation in the liquid 
which keeps the sulfur in suspension. The person skilled in the art would come to the 
application of ultrasound (introduction of bubbles in solid materials) in order to induce 
fragmentation of solids and disintegration thereof resulting in a suspended material 
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mg the stocking zone. Moreover, because of the 
activity of microorganisms present on the sur- 
face of the sulfur itself, a transformation of 
sulfur in sulfuric acid takes place, with the 
subsequent acidification of the surrounding 
land . 

The ideal situation would be that of being 
able to shelter the sulfur from the atmospheric 
agents, as can be the case of underground dis- 
posal in suitable geologic structures. In this 
case, though, the problem arises of how to in- 
ject sulfur in said structures, due to the sul- 
fur high melting point (119 °c) . 

Applicants have now found a process to pro- 
duce sulfur present as H 2 S in natural gas by 
means of a process, alternative to the Claus 
process, which envisages the synthesis of sulfur 
in a water suspension form that can then be used 
to obtain- sulfur of high purity or be employed 
to dispose of the sulfur in sites especially re- 
served for such purpose. 

Therefore, the scope of the present invention 
is a process for the production of sulfur start- 
ing from the hydrogen sulphide contained in 
25 natural gas , which includes: 
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Further examples are disclosed in US-A-2043084 
concerning a reaction between hydrogen sulfide and 
sulfur dioxide into elemental sulfur whereby the 
reaction is performed in aqueous solution. A similar 
process is disclosed in US-A-6096280 . US-A-5876677 
concerns a process disclosing the use of ultrasonic 
treatment of sulfur suspension and US-A-2724641 
discloses the use of elemental sulfur derived by the 
oxidation of gaseous hydrogen sulfide. 
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CLAIMS 

1. A process for the production of sulfur, ob- 
tained in pure form, also easily disposable at 
ambient temperature, starting from the hydrogen 
5 sulphide contained in natural gas, which in- 
cludes : 

a) oxidizing part of the hydrogen sulphide to 
sulfur dioxide; 

b) dissolving in water the obtained sulfur di- 
10 oxide in step (a) ; 

c) carrying out the reaction (I) : 

2H 2 S + S'0 2 3S + 2H 2 0 (I) 

making the remaining hydrogen sulphide to 
react with the solution prepared in step 
15 (b) ; and 

d) using the thus obtained sulfur suspension 
for the production of sulfur or, alterna- 
tively, using it for the disposal of the 
sulfur itself in a site reserved for such 
20 purpos e . 

2. The process, according to claim 1, wherein 
the hydrogen sulphide^is recovered from the 
natural gas by means of absorption with amines. 



25 



3. The process, according to claim 1 or 2, 
wherein the hydrogen sulphideNfhas a concentra- 
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tion higher than 90%. 

4. The process, according to claim 1, 2 or 3, 
wherein part of the stream containing hydrogen 
sulphide, between 5 and 35% of the total volume, 
is absorbed in solution of alcano 1 amine , dead- 
sorbed and then oxidized to S0 2 and dissolved in 
water . 

5. The process according to claim 1, wherein the 
hydrogen sulphide is oxidized to S0 2 , by directly 
burning the mixture of methane and hydrogen sul- 
phide as it exits from the extraction well, 
without pretreatment with alcanolamine , in pres- 
ence of a subs techiometric quantity of oxygen. 

6. The process according to claim 5, wherein the 
oxidation is carried out in the presence of a 
catalyst consisting essentially of Nb 2 O s and/or 
Ce0 2 and/or M0O3 supported onto Ti0 2 . 

7. The process, according to claim 5, wherein 
the reaction mixture containing S 0 2 is bubbled 
through a layer of water. 

8. The process, according to claim -7, wherein 
the natural gas containing hydrogen sulphide is 
subsequently bubbled in the sulfur dioxide solu- 
tion in water, obtaining the formation of a sta- 

25 ble suspension of sulfur in water. 

19 

AMENDED SHEET 27/12/2005 



15 



20 



from 1 to 10, wherein the suspension of sulfur 
m water is disposed in a geologic structure by 
means of injection under hydraulic fracturing 
conditions, even at ambient temperature or, in 
any case, at a temperature lower than the melt- 
ing point of sulfur. 

4r4 "' eH§ — k** 2 — sulphur — produced ^^rding to 

" c 1 a — 0 — iJa — tiue — agri cjjJ buna 1 f-LeO-d-^., 
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